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Description 
Technical field 

[0001] The present invention relates to television sig- 5 
nal processing methods and apparatus. More particu- 
larly, the present invention relates to television signal 
processing apparatus and related methods, including, 
particularly, a line doubler, a television standards con- 
verter, a television slow motion processor and a video 
information compressor, wherein the apparatus and re- 
lated methods incorporate means for detecting twenty- 
five frame per second motion picture film sources in 50 
Hz television signals, such as PAL, SECAM, 50 Hz NT- 
SC, 50 Hz HDTV and 50 Hz monochrome television sig- ?5 
nals. 

Bacfiground Art 

[0002] In accordance with US-PS 4,876,976, it is 20 
known to detect that a 60 Hz NTSC television signal has 
as its source a 24 frame/second motion picture film. A 
24 frame/second film is applied to and synchronized with 
60 Hz NTSC video by using a 3-2 film pu lldown ratio such 
that three video fields come from one film frame and the 25 
subsequent two video fields come from the next film 
frame (e.g., AABBBCCDDDEE, etc., where "A," "8," etc. 
are successive film frames). Video fields of the same par- 
ity in adjacent video frames are compared. When motion 
is present, a distinctive repeating pattern is obtained only 30 
if the video source is film (i.e., 1101111011, etc., where 
"1" indicates motion an "0" indicates no motion). EP-A- 
0 567 072 shows another method for detecting signals 
originating from film sources by comparing three adja- 
cent pixels. 

[0003] US-PS 4,982,280 discloses an arrangement 
for detecting a 30 Hz progressive scan source, which 
may be a video camera or film, in a 60 Hz progressively 
scanned non-interlaced television system. In the pres- 
ence of motion from frame-to-frame within the 30 Hz 
progressively scanned video image sequences, when 
the video sequences in adjacent video fields are com- 
pared a 010101 , etc. pattern results, indicating a 30 Hz 
progressively scanned source. Comparison of every 
second video field, toyielda 111111, etc., pattern, further 
confirms the 30 Hz progressive scan source. In order to 
operate, the arrangement relies on the spatial coinci- 
dence of pixels in the successive identical pairs of fields 
of the progressive scan television signal. 
[0004] US-PS 4,768.092 is directed to line doubling 
of an interlaced television signal, such as an NTSC sig- 
nal. In creating and selecting interpolated signals, mo- 
tion in adjacent fields is detected. 
[0005] In 50 Hz television systems, the video field rate 
(25 Hz) is the same as the motion picture film frame rate 
of 25 frames/second, which is speeded up from 24 
frames/second in order to achieve synchronism with the 
television rate. This avoids any requirement similar to the 
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3-2 pulldown scheme which is used to synchronize 24 
frame/second films with the nominally 60 Hz NTSC tel- 
evision signal. Because the 2-1 interlaced frame rate for 
50 Hz television systems is 50 Hz, the film frames are 
repeated twice for each video frame, once for each in- 
terlaced video field. Thus, video field "1 " corresponds to 
film frame "A," video field "2" also corresponds to film 
frame "A," video field "3" corresponds to film frame "B," 
etc. 

Disclosure of Invention 

[0006] By detecting that a 50 Hz television signal 
source is a motion picture film it is then known that the 
two fields of each television frame are identical in the 
temporal domain, as they are generated from a single 
lilm f ramo. Consoquonlly. Iho inlorlacod 50 Hz lolovision 
signal may be treated as a progressively scanned signal 
by reassembling the interlaced scan lines of each tele- 
vision frame. The resulting progressively scanned tele- 
vision picture provides an excellent signal source for line 
doubling, standards conversion or slow motion process- 
ing. In addition, knowledge that the pair of television 
fields in each frame carries temporally identical informa- 
tion is useful for video data compression purposes. 
[0007] The features of the invention are defined in 
Claim 1. The dependent claims relate to preferred em- 
bodiments. 

[0008] In accordance with the present invention, tele- 
vision signal processing apparatus and methods are 
disclosed which include detecting twenty-five frame per 
second motion picture film sources in 50 Hz television 
signals. The television signal processing apparatus and 
methods include, particularly, line doubling, television 
standards conversion, television slow motion process- 
ing and video information compression. 
[0009] In 50 Hz television systems because there is 
no NTSC-type 3-2 pull down ratio, film sequences can- 
not be detected with frame motion detection circuitry 
Examining video frame motion perse in a 50 Hz system 
yields no useful information as to whether a video se- 
quence is a film source. Instead, in order to determine 
if the source is a motion picture film, it is necessary to 
compare adjacent video fields. In other words, in order 
to detect the AABBCC, etc. pattern of film frames in the 
50 Hz television signal stream, it is necessary to exam- 
ine adjacent video fields for motion because only adja- 
cent video fields will always carry the same video frame 
and will thus never have any motion. 
[001 0] The detection of motion in adjacent video fields 
of an interlaced television requires the separation of true 
motion from the presence of motionless vertical transi- 
tions between the fields. In an interlaced television sys- 
tem, in the vicinity of vertical transitions (e.g. , a horizon- 
tal black/white edge, such that the top of the picture is 
black and the bottom is white) there will always be spa- 
tial differences between the fields due to the offset of 
the horizontal scan lines in adjacent interlaced fields. 
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This difference must be distinguished from motion in or- 
der to successfully identify adjacent video fields carrying 
the same motion picture film frame. 

Brief Description of Drawings s 

[0011] Figure 1 is a series of graphs which illustrate 
the relationship of motion picture film frames to synchro- 
nized television fields which are progressively delayed 
by one field intervals. 

[0012] Figure 2 is a simplified block diagram of the 
basic motion picture film source detection scheme ac- 
cording to an embodiment of the invention. 
[0013] Figure 3a is a simplified block diagram show- 
ing one arrangement which, when combined with the ar- '5 
rangemenl of Figure 2, provides line doubling and con- 
version to a progressively scanned television signal. 
[001 4] Figure 3b is an alternative arrangement of Fig- 
ure 3a. 

[0015] Figure 4 is a block diagram showing an over- 20 
view of the film source detection scheme according to 
an embodiment of the invention. 

[0016] Figure 5 is a block diagram showing the field 

motion detector 26 of Figure 4 in more detail. 

[0017] Figure 6 is a block diagram showing a series 25 

of delay lines for generating the input signals applied to 

the motion detectors 34 and 36 of Figure 5. 

[001 8] Figure 7 is a block diagram showing the motion 

detector 34 in more detail. 

[0019] Figure 8 is a block diagram showing an imple- 30 
mentation of the keep smaller value circuit 66. 
[0020] Figure 9 is a block diagram showing the Fq 
motion comparator 38 in greater detail. 
[0021] Figure 10 is a block diagram showing the se- 
quence detector 28 in more detail. 35 
[0022] Figure 11 is a flow chart setting forth a state 
diagram for the state machine 108 which is adapted to 
detect film mode sequences. 

Modes for Carrying Out ttie Invention 40 

[0023] Except as noted herein, practical embodi- 
ments of the invention may be implemented using ana- 
log, digital (including digital signal processing with soft- 
ware), or hybrid analog/digital techniques. The equiva- 45 
lency of analog and digital implementations in most con- 
texts is well known to those of ordinary skill in the art. 
[0024] Referring now to Figure 1 , graph A marks a 
time scale wherein each division represents one one- 
fiftieth of a second. Graph B denotes the time intervals so 
of five motion picture film frames, for example frame A, 
frame B, frame C, frame D, and frame E. At a 25 frame/ 
second rate, each frame covers a 1/25th second stilt 
frame interval of action. 

[0025] Graph C of Figure 1 illustrates the scan periods 5S 
of odd and even television fields of consecutive video 
frames of the 50 Hz system. The video field rate is 50 
Hz and the video frame rate is 25 Hz. Due to the speed 
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advancement of the film from its original 24 frame/sec- 
ond rate to 25 frames/second, the motion picture film 
frames may be brought into synchronism with the video 
frames such as shown. As indicated in graph C, the pairs 
of interlaced fields in each video frame carry the same 
film frame (i.e., a first pair of adjacent interlaced fields 
both carry the information from film frame A). The video 
flow of graph 0 is designated field Fq. 
[0026] Graph D of Figure 1 is the video flow of graph 
C delayed by one field. Graph E of Figure 1 is the video 
flow of graph C delayed by one further field. The video 
flow of graph D is designated field F^ and that of graph 
E, F2. 

[0027] if the video flow of field F^ is considered the 
"present" or middle field, then Fq is the previous field 
and Fg is the next tiold. As explained further herein, by 
comparing F^ to Fq and Fg to F-, it is possible to deter- 
mine that the video source is a motion picture film with 
motion in the picture and to identify which two fields are 
from the same film frame during a particular field time 
interval: if the absolute value of the difference between 
F^ and Fq is smaller than the absolute value of the dif- 
ference between Fg and F^ , then F-, and Fq are from the 
same film frame. If the absolute value of the difference 
between Fg and F^ is smaller than the absolute value of 
the difference between F^ and Fq, then F^ and F2 are 
from the same film frame. 

[0028] In the hypolhelical example set forth in Figure 
1 , during the field time period containing the dashed line, 
the absolute value of the difference between F-, and Fq 
is small (both are fields carrying film frame C) and the 
absolute value of the difference between F2 and F^ is 
large, if the source is film and if there is motion between 
film frames B and C (field F2 carries film frame B and 
field F-i carries film frame G). One fiftieth of a second 
later, in the next field time period, the situation is 
changed with Fq carrying the C film frame, F-, carrying 
the B film frame and F2 also carrying the B film frame. 
[0029] Thus, in the presence of motion from frame to 
frame in the film, the sets of absolute values will alter- 
nate or toggle back and forth from small to targe every 
one-fiftieth of a second. In the case of no motion in the 
motion picture film, the situation is as though every film 
frame is an "A" frame and, consequently, every video 
field is an "A" field, resulting in the absolute values con- 
tinuously indicating smalt outputs. If the source is not 
film but is video in which motion is possible from field to 
field, in the absence of motion, the absolute value out- 
puts will be continuously small as in the case of film with 
no motion; however, when there is motion, the absolute 
value outputs will change randomly. 
[0030] As explained herein, these absolute value out- 
puts may be conditioned and compared in order to pro- 
vide patterns, among which is a unique pattern usable 
to provide a highly reliable indication that the source of 
the television signal is 25 frame/second motion picture 
film. These patterns may also be used to generate a field 
selector signal indicating which video field Fq or F2 car- 
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ries the same motion picture frame as does video field 
Fi during a particular video field time period. The field 
selector signal toggles at a field rate between Fq and F2. 
choosing the one that matches F^. 
[0031] Figure 2 is a simplified block diagram of the 
basic motion picture film source detection scheme ac- 
cording to an embodiment of the invention. The input 
video stream Fq is applied on line 2. This video stream 
is delayed by a first field delay 4, thereby providing video 
stream F^, and by a second field delay 6, thereby pro- 
viding video steam F2. Video streams Fq, F-, and Fg are 
applied to a motion sequence detector 8. The motion 
sequence detector 8, described in greater detail below, 
functions in response to the video streams to provide a 
field selector switching control signal on line 10 and a 
film yes/no signal on line 12. 

[0032J The switching conUol signal operates switch 
1 4 so as to select the one of the video streams Fq or Fg 
which carries the same film frame during the particular 
television field interval as video stream F^ when a film 
source is detected, thereby providing as outputs the cor- 
rect pairing of video fields which carry the same film 
frame. The film yes/no signal indicates "yes" when a film 
source is detected. The "film yes" condition indicates 
that the detection system is In the "film mode." A "film 
no" condition indicates that the detection system is in its 
"video mode," indicating that the source is not a motion 
picture film. 

[0033] The output signals, the video stream Fq or F2 
and video stream F^ and the film yes/no signal are ap- 
plied to the remainder of the television signal processing 
apparatus, the overall apparatus comprising, particular- 
ly, either a line doubler, a television standards converter, 
a television slow motion processor or a video informa- 
tion compressor. The film yes/no signal is useful in that 
it signals to the remainder of the processing apparatus 
that the pairs of video fields contain the same picture 
information and which two video stream outputs provide 
the correct pairing of fields for the particular field time 
period. Consequently, the processing apparatus need 
not apply any motion compensation to the video stream 
outputs. Furthermore, knowing that the pairs of fields 
contain the same picture information, the processing ap- 
paratus may assemble the interlaced lines into progres- 
sively scanned fields. A progressively scanned televi- 
sion signal is handled more easily than is an interlaced 
television signal by video processing apparatus, partic- 
ularly line doublers, standard converters and slow mo- 
tion processors. 

[0034] Figures 3a and 3b show two versions of sim- 
plified arrangements being fed by the F-, and Fq or Fg 
output signals of the arrangement of Figure 2, the overall 
combination of the arrangements of Figure 2 and Figure 
3a or 3b constituting a television line doubler. More de- 
tails regarding line doublers are well known in the art, 
for example as set forth in US-PS 5,159.451 and US- 
PS 4.876.596. 

[0035] In Figure 3a the video stream F^ delayed by 
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one-half a horizontal line (H/2) in block 16 is applied to 
a two-to-one time compression circuit 18, which com- 
presses to one-half the time base of the delayed video 
stream F^. thereby compacting the original scan line in- 

5 formation into one half of the original time devoted to the 
scan line. The video stream Fq or F2 is applied to another 
two-to-one time compression circuit 20, which com- 
presses to one-half the time base of the video stream 
Fq or F2. The time-compressed video streams are addi- 

10 tively combined in combiner 22. There is already a one 
field time offset between F-, and Fq or Fg as a result of 
delay 4 or delay 6 (Figure 2). In practice, and as de- 
scribed below, the one field time delay is implemented 
as a delay of an even number of lines, either 31 2 or 31 3 

15 lines in the case o\ a 50 Hz system having 625 lines, 
such as the PAL system common throughout parts of 
Europe. 

[0036] The output from combiner 22 of Figure 3a pro- 
vides progressively-scanned line-doubled frames at the 

20 original field rate, wherein each frame contains twice the 
number of scan lines as the original field. In other words, 
the time position of each field is replaced by a complete 
frame having 625 lines instead of 31 2i^ lines. 
[0037] Figure 3b shows an equivalent arrangement in 

25 which instead of a one-half line delay occurring before 
the time compression circuit 18, a one line delay 24 oc- 
curs after circuit 18. The delay is one line in the sense 
of the time compressed lines: the delay time of delays 
16 and 24 is the same. The output from combiner 22 is 

30 the same as in Figure 3a. 

[0038] The time compression circuits of Figures 3A 
and 3B each have a small inherent delay, which may be 
ignored for the purposes of understanding the line dou- 
bler operation. The film yes/no output signal may be ap- 

35 plied to the line doubler so as to turn off motion comper - 
sation (not shown) in the film yes condition and to turn 
on motion compensation in the film no condition. Motion 
compensation is required when a line doubler is 
processing a video source. 

40 [0039] The motion picture film source detection 
scheme according to the invention is shown in more de- 
tail in the next series of block diagrams beginning with 
Figure 4 in which an even/odd field motion detector 26 
receives as its inputs four video streams: Fq, F^. sh. 

+ 5H ^2 f^i - .BH *s Fq delayed by one-half line less 
than one field (31 2 lines in the 625-line PAL system) and 
^1 + 5H '® ^0 delayed by one line more than one field (31 ^ 
lines in the 625-llne PAL system). Although a field delay 
is shown above in the simplified Figure 2, a delay of e); 

50 actly one field or 312)4 lines is not practical. The delay 
of 312 lines and the resulting delay of 313 lines allows 
spatial alignment with the line directly above (F-, . 5h) 
and the line directly below (F^ ^ ^^), which is useful in 
separating true motion between the interlaced fields 

55 from vertical picture transitions. The field motion detec- 
tor 26 is described more fully in connection with Figure 5. 
[0040] The output from block 26 is an F0/F2 compared 
motion signal indicating which one of F2 or Fq is closer 
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to with respect to motion. That signal is then applied 
to a sequence detector 28 that looks for patterns in the 
F0/F2 compared motion signal. Sequence detector 28 is 
described further below in connection with Figure 10. 
[0041] The outputs from sequence detector 28 are the 
"sequence detected" or "film mode" signal (i.e., the film 
yes/no signal of Figure 2) on line 30 and the field selector 
signal {i.e., the switching control signal of Figure 2) on 
line 32. 

[0042] Referring now to Figure 5, more details of the 
even/odd field motion detector 26 are shown as includ- 
ing an F^ - Fq motion detector 34 and an Fg - F^ motion 
detector 36. Detectors 34 and 36 provide an indication 
of motion between 1) F^ and Fq and 2) F2 and F^ while 
removing any false motion indications that may result 
from vertical picture transitions. 

[0043] Detector 34 receives inputs Fq, F^ _ 5^ ^^id 
F-, ^ Detector 36 receives inputs F-,. 5^, F^ ^ 5^ 
^2 The outputs from detectors 34 and 36, signals indi- 
cating F^ - Fq motion and Fg - F^ motion, are applied to 
the Fq F2 motion comparator 38. The video flows F^ . 
F-, ^ 5H and F2 may be obtained as shown in Figure 6 
by applying the Fq signal to a series arrangement of de- 
lay lines: a first delay 40 having a delay time equal to 
31 2 horizontal lines (one half line less than one 625-line 
PAL system field), a second delay 42 having a delay of 
one horizontal line and a third delay 44 also having a 
delay time equal to 31 2 horizontal lines. The F-, . 5^ out- 
put may be taken between delays 40 and 42 and the 
F-, ^ 5H between delays 42 and 44. 
[0044] Figure 7 shows the motion detector 34 in more 
detail. The field minus one-half line delayed video on the 
path 46 is subtractively combined with the incoming un- 
delayed video on the path 48 in a first subtraction circuit 
50 which puts out a difference over a path 52. The field 
plus one-half line delayed video on the path 54 is sub- 
tractively combined with the incoming video on the path 
48 in a second subtraction circuit 56 which puts out a 
difference over a path 58. 

[0045] The difference signal on the path 52 is passed 
through a low pass filter 60 to provide a signal on a path 
64 which enters a "keep smaller value" circuit 66. Sim- 
ilarly, the difference signal on the path 58 is passed 
through a low pass filter 68 to provide a signal on a path 
72 which also enters the keep smaller value circuit 66. 
[0046] The low pass filters 60 and 68 provide a notch 
at the color subcarrier frequency. Subsequent circuitry 
thus operates on luminance signal components. It is 
very rare when motion occurs in one of the sets of lumi- 
nance and chrominance signal components without mo- 
tion in the other Although some sensitivity and signal- 
to noise ration improvements could be achieved by do- 
ing both, doing so is not believed to be warranted in view 
of the additional cost. 

[0047] An implementation of the keep smaller value 
circuit 66 is shown in Figure 8. The J and H signals on 
lines 72 and 64 are rectified by respective full-wave rec- 
tifiers 70 and 62 and the rectified signals are applied to 



a magnitude comparator 76. The magnitude comparator 
76 determines if the rectified J signal Is greater than or 
equal to the rectified H signal, and if so generates and 
puts out a control signal on a path 78 to control operation 

5 of a switch 80. The switch 80 puts out J when it is of 
lesser magnitude than H. When J is equal to or greater 
in magnitude than H, the switch 80 is operated, and the 
H signal is then put out. The output is therefore a un- 
signed quantity reflecting the amount of motion between 

10 F-, and Fq or F2 and F-,. 

[0048] In operation the detector circuit 34 separates 
vertical transitions from images in motion within the in- 
coming video signal stream. The concept implemented 
within the Figure 7 detector circuit 34 is to compare two 

^5 adjacent fields, but not on a line-by-line basis. Rather, 
three lines of information are compared. A first compar- 
ison, provided by the subtractor 50 is between a line in 
video flow Fq, and a prior line of delayed video flow 
^1 - 0.5H occurring temporally one field less one-half line 

20 earlier (312 scan lines earlier in the 625-line PAL signal 
format). This earlier line is spatially about one line above 
the present scan line on the display. A second compar- 
ison, provided by the subtractor 56 is between a line in 
video flow Fq and a. prior line of delayed video flow 
^^1 + 0.5H occurring temporally one field plus one-half line 
earlier (313 scanning lines earlier in the 625-iine PAL 
signal format). This second earlier scan line is spatially 
about one line below the present scan line on the display 
and lies In the same field as the other earlier scan line. 

30 [0049] The F2 - F^ motion detector 36 of Figure 5 is 
essentially the same as detector 34 except that Fg Is 
applied instead of Fq. 

[0050] The Fq F2 motion comparator 38 of Figure 5 Is 
shown in greater detail in Figure 9. Its inputs, signals A 

35 and B from detectors 34 and 36 are two motion signals, 
indicating, respectively, the amount of relative motion 
between fields Fq and F^ and fields F^ and Fg. These 
signals may vary during the time period of a field de- 
pending on whether there is relative motion between 

40 fields in particular regions of the picture. The motion 
comparator conditions signals A and B to provide sig- 
nals D and E and compares them in a magnitude com- 
parator 

[0051] The comparator 102 provides an output, at the 
45 video field rate, that has one of two states. The output 
has one state when one of D or E is greater than or equal 
to the other and has the other state when the other of D 
or E Is less than the other Further conditioning assures 
that the final output remains in one state or the other 
50 throughout each entire video field time period after the 
occurrence of a condition. Patterns in the output states 
are analyzed in the sequence detector 28 (Figure 4) to 
provide theVilm mode and field switching signal outputs. 
[0052] Referring to the details of Figure 9, each signal 
55 is applied to a further low pass filter 86 and 88, respec- 
tively. The low pass filters further suppress any residual 
color subcarrier information. The low-pass filtered sig- 
nals are then applied to optional low-contrast motion- 
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booster circuits 90 and 92, respectively. 
[0053] The booster circuits 90 and 92 function to 
make the motion detection less dependent upon con- 
trast ratio between the object in motion and the back- 
ground as it would be otherwise. Such a circuit may be 
implemented by an arrangement which adds a fraction 
of the previous lines' motion to the present line's motion 
and limits the maximum value of the sum. the output of 
a limiter is fed back to an additive combiner at the input 
of the fimiter, the feedback path including a one-line de- 
lay and an amplitude scaler (3/4, for example). Such cir- 
cuits are known In the art. One line of motion thus cre- 
ates motion signals for subsequent lines, the amplitude 
envelope of the created motion signals rising to an am- 
plitude set by the limiter when motion begins and decay- 
ing exponentially when motion ends. Although the 
booster circuits 90 and 92 improve performance, they 
may be omitted. 

[0054] The filtered and boosted signals are applied to 
respective full-wave rectifier and threshold circuits 94 
and 96. The full-wave rectifiers eliminate the sign of the 
motion, which is not relevant, and the threshold is for 
suppression of noise and any remaining color subcarrier 
signal components. 

[0055] The rectified and thresholded signals are ap- 
plied to respective horizontal integrators 98 and 100. 
Optionally, for improved performance, but substantially 
increased cost, the horizontal integrators 98 and 100 
may also include vertical integration. Thus, they are la- 
beled "H +V Integrator." Horizontal and vertical integra- 
tion makes the arrangement less susceptible to errors 
caused by noise spikes, drop outs and other signal dis- 
ruptions and anomalies. 

[0056] The horizontal integration aspect of blocks 98 
and 100 looks at the motion signals corresponding to a 
group of adjacent pixel positions as the motion signals 
flow through the integrator. For example, 8 horizontal 
pixel positions may be examined. Such an arrangement 
can be implemented, for example, by applying the mo- 
tion signals to a shift register or multiple delay line ar- 
rangement such that an output is provided for a current 
pixel lime and times corresponding to the previous 7 pix- 
els. A difference in amplitude of corresponding pixel po- 
sitions between the fields may either indicate motion or 
a signal anomaly such as noise or a drop out. The hor- 
izontal integration (and the vertical integration, de- 
scribed below) assists in distinguishing motion from sig- 
nal anomalies. 

[0057] The integrators 98 and 1 00 sum the 8 pixel mo- 
tion signals and, if the sum exceeds a threshold, the pix- 
el is considered to be in an area of motion and the re- 
sulting signal is put out by the integrator If the sum is 
less than the threshold, the pixel is considered to be in 
a motionless area and no output is provided. Thus, a 
threshold is set that defines a minimum horizontal size 
to qualify as an object in motion, thus discriminating 
against noise and dropouts. The threshold may be set, 
for example, to look, for example, for motion at 4 or more 
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pixel locations in the defined area of 8 pixels. The 
number of pixels examined, their spatial relationship to 
the "current" pixel and the threshold number are design 
choices and may be varied. 

5 [0058] The duration of a motion signal above the 
threshold in outputs D or E from blocks 98 and 100 is a 
function of the velocity of the object in motion in the pic- 
ture and the magnitude of the motion signal is a function 
of the contrast, compared to the picture background, of 

fo the object in motion. 

[0059] The outputs D and E are applied to a magni- 
tude comparator 102 which determines which input is 
smaller. Thus, it functions to decide which of the two has 
less motion. Stated another way, it determines which in- 

75 put is closer to the F-, video flow. The output from com- 
parator 102 is, for example, arbitrarily "O" if D is greater 
than or equal to E and "1 " if D is less than E. 
[0060] The output from comparator 102 is applied to 
a vertical integrator 104 which removes short term ab- 

20 errations in the output of the magnitude comparator 1 02. 
For example, four vertical pixel positions are examined. 
Such an arrangement can be implemented by applying 
the magnitude comparator signals to a shift register or 
multiple delay line arrangement such that an output is 

25 provided for a current pixel time and times correspond- 
ing to the previous three pixels in the adjacent lines. 
When four or more consecutive occurrences of the 
same magnitude comparator output are detected, the 
integrator puts out a signal corresponding to that com- 

30 parator output and the integrator output retains that out- 
put until four consecutive occurrences of the opposite 
magnitude comparator occur. Thus, the vertical integra- 
tor 104 sets a threshold that defines a minimum vertical 
size of an object in motion and assures that less than 

35 four aberrant comparator outputs will not cause a false 
indication of film detection. 

[0061] As mentioned above, the vertical integration 
may be performed along with the horizontal integration 
in blocks 98 and 1 00, but at greater complexity and cost 

"fo because the signals present prior to the comparator 1 02 
are more complex. Alternatively, and perhaps even 
more effectively from a technical standpoint, vertical in- 
tegration may be done in blocks 98 and 1 00 and in block 
104. If this is done, the threshold in block 104 may be 

45 lowered. 

[0062] The output from vertical integrator 1 04 is ap- 
plied to a motion signal field latch circuit 106. The latch 
is reset to zero at the beginning of each field period at 
the original scan rate. If Fq is closer to F^ than F2 is to 

50 Ft at any time during the present field interval field, the 
magnitude comparator output goes from "0" to "1" and 
the output from latch 1 06 becomes set and is " 1 " for the 
remainder of the field. The first occurring "1 " from com- 
parator 102 is effective to latch the circuit 106. If no "I " 

55 Is received from the comparator during a field interval, 
the latch remains at its reset value. Thus, in the pres- 
ence of motion within the picture and if Fq is closer to F^ 
than Fg, the latch 106 becomes set when the motion is 
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first detected, and remains set for the remainder of the 
field. Thus, the output from block 106 is the two-state Fq 
F2 compared motion signal C which is applied to the se- 
quence detector 28 (Figure 4). The sequence detector 
is described in more detail in connection with Figure 10. 
[0063] Only information inside the picture edges are 
examined by the arrangement of Figure 9. Thus, the hor- 
izontal and vertical blanking intervals are ignored as are 
the edges of the picture information adjacent the blank- 
ing intervals. 

[0064] In practice, of the two signals D and E applied 
to comparator 1 02, if the source is film, during each field 
time period, one of the two will nearly always be zero 
unless there is a dropout or a very large noise spike. 
The other signal will either be zero for the case of no 
motion or some non-zero value if there is motion. If the 
source is film, there will be an obvious and readily de- 
tectable imbalance between the two signals during mo- 
tion conditions. For nearly all practical conditions, only 
when the source is video with motion rather than film will 
both signals E and D be other than zero. 
[0065] Referring now to Figure 10 in which the se- 
quence detector 28 (Figure 4) is shown in more detail 
as a film mode state table decoder 1 08 which comprises 
a state machine including a film mode state table de- 
coder 1 09 and a film mode state latch 1 1 0 connected to 
recirculate a number of bit positions of the output of the 
latch 110 to address line positions of the film modes 
state table 109. The low order address bit position for 
the decoder 109 is provided by the motion signal C. The 
decoder 109 may be implemented using discrete logic, 
by a PROM or by other known arrangements. 
[0066] The state machine 108 thus configured is re- 
sponsive to a pattern of successive film motion bits car- 
ried by the signal C at the original field scan rate, such 
as 10101010, etc. This pattern is tested by the state ma- 
chine 108 and if found to be present over several repe- 
titions is used to generate the film mode yes signal and 
to select the Fq or Fg signals. If the value of signal C is 
a "1" during any part of a field Interval, the entire field 
Interval Is treated as a "1." 

[0067] When In the video mode and the state machine 
108 is in state zero, the state machine looks for a "1" 
followed by a "0," on a field clock basis. When this pat- 
tern is found, it is tested again. Nine successive se- 
quences, for example, of the film mode pattern cause 
the state machine 1 08 to enter the film mode. Nine one- 
zero sequences is 1 8 fields - a time somewhat less than 
one-half second. The number of sequences is a tradeoff 
between the thresholds set in the horizontal and vertical 
integrators of Figure 9 and the time-weighted ability of 
the system to operate tolerably when a film source is in 
fact present but has not been detected. In the case of 
line doubling, for example, when a film source is present 
but not yet detected, most systems cause a moire pat- 
tern to be displayed. Also, small picture details may ap- 
pear to shimmer or sparkle. But the human eye requires 
some time to discern the presence of such anomalies 



12 I 

and their presence for less than one-half second is not 
annoying to most viewers. It is preferable for the system 
to erroneously fail to detect a film source rather than to 
erroneously detect a film source when in fact the source 

5 Is video rather than film, in the latter case, the false in- 
dication of a film source causes a line doubler to disable 
its motion compensation circuitry, a catastrophic failure 
that causes very obvious and objectionable errors in the 
reproduced picture. 

10 [0068] When in the film mode, the state machine 108 
generates and puts out a predetermined switching pat- 
tern signal, toggling back and forth, to select the one of 
Fq or F2 that matches F^. 

[0069] The film mode continues until motion signal C 
has a motion pattern of two ones, which is inconsistent 
with the film, causing the state machine to return to video 
mode. A pattern of continuous zeros, Indicating no mo- 
tion (in both film and video), will not cause the state ma- 
chine to change states either from film mode to video 
20 mode or from video mode to film mode. An improper film 
sequence, such as "101001 as may result from an im- 
proper video edit of a film source, causes the machine 
to return to video mode. 

[0070] Figure 11 sets forth a state diagram for the 
25 state machine 1 08 which is adapted to detect film mode 
sequences. 

[0071] A first step 1 1 2 includes a test for a "1 " followed 
by a "0." If this unique video sequence repeats nine 
times in a row, for example, a logical node 114 deter- 

30 mines that the film mode sequence has been detected. 
The recurrent pattern tested by the step 112 results in 
a film mode "signature" which is detected at the logical 
node 114. If a single "1 " or "0" is missed, the step 11 2 is 
cleared and a second attempt is made to find a film 

35 mode signature. Each logical test of the node 11 4 which 
is negative results in a return to the step 112. 
[0072] A successful detection of film mode signature 
at the node 114 causes the state machine 108 to 
progress to a step 116 which tests each second state to 

40 be a "0" in accordance with the unique sequence attrib- 
utable to film to video transfer. A logical node 118 tests 
this second state, and if a "1 " Is present clears step 1 1 2 
and a further attempt Is made to find a film mode signa- 
ture. If the logical node 1 18 finds a "0," the state machine 

45 progresses to logical node 1 20 which tests the Edit Yes/ 
No signal from another source. If an Edit Yes signal is 
present, step 112 is cleared and a further attempt is 
made to find a film mode signature. If the Edit No signal 
is present, the machine is looped back to step 1 06. This 

50 loopback continues for the duration of film mode video 
sequences. 

[0073] Thus, if the source remains film and the film 
. has a picture with motion, the sequence remains the 
same and the state machine stays in the film mode. An- 
55 other possibility is that the source remains film but there 
is no motion. Alternatively, the source may have 
changed to a video source, but one with no motion. In 
both motionless cases, film and video, the sequence ap- 
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plied becomes all Os and in both cases, the state ma- 
chine stays in the film mode. The third possibility is that 
the source changes from a film source to a video source 
in motion. The sequence applied becomes all Is. In this 
case, the state machine exits the film mode and looks 5 
for the next film in motion source sequence. 
[0074] As mentioned above, the film mode detection 
schemes disclosed herein are advantageously embod- 
ied in video processing apparatus. For example, the film 
mode detection apparatus (Figures 2 through 9 in com- io 
bination with Figures 1 0 and 1 1 ) may be used with suit- 
able delays and time compressors to provide a line dou- 
bler in the manner of the line doubling arrangements 
shown in Figures 3A and 3B. As explained above, such 
a combination also functions as a 2-1 interlace to pro- '5 
gressive scan converter. 

[0075] The film mode detection apparatus and line 
doubler/progressive scan converter apparatus may also 
form part of a video compression device, a standard 
converter or a slow motion converter. Alternatively, the 20 
video compression device, standard converter or slow 
motion converter may be configured so as to operate on 
the two video signal paths (properly identified as F^ and 
Fq or Fg) without any requirement to assemble the sig- 
nals into a progressive scan television signal before 2S 
processing them further in accordance with the purpose 
of the device. 



Claims 30 

1, A detector for generating a film mode signal from 
information contained in adjacent fields of opposite 
parity of a two-to-one interlaced 25 Hz frame rate, 

50 Hz field rate television signal for use in estab- 3S 
lishing when the television signal is originating from 
a 25 frame/second motion picture film synchronized 
to the 25 Hz television signal frame rate such that 
the pair of interlaced fields in each television frame 
are derived from the same motion picture frame, ^0 
comprising 

means (34) for comparing picture information 
in a horizontal line of one field to picture infor- 
mation in each of the two closest horizontal ^5 
lines of an adjacent field of opposite parity, the 
picture information being substantially aligned 
vertically in the three horizontal lines of the ad- 
jacent fields, characterized in that the means 
for comparing is adapted to select as the film so 
mode signal (74) a function of the smaller of the 
differences resulting from the two comparisons. 

2. A detector according to claim 1 wherein said means 

for comparing comprises ss 

first delay means (40) for delaying said televi- 
sion signal by one field period less one half of 



one scanning line period to provide a first de- 
layed output, 

second delay means (42) for delaying said tel- 
evision signal by one field period plus one half 
of one scanning fine period to provide a second 
delayed output, 

first combining means (50) for subtractively 
combining the first delayed output with said tel- 
evision signal to provide a first difference signal 
(H), and 

second combining means (56) for subtractively 
combining the second delayed output with said 
television signal to provide a second difference 
signal, 

means (76) for comparing the magnitude of the 
first difference signal with the magnitude of the 
second difference signal and 
selection means (80) responsive to said means 
for comparing for selecting as a motion refer- 
ence the one of the first difference signal and 
of the second difference signal having a lesser 
absolute magnitude and for putting out a func- 
tion of the motion reference as the film mode 
signal. 

A field sequence detector for generating a field se- 
quence signal from information contained in three 
consecutive fields of a two-to-one interlaced 25 Hz 
frame rate, 50 Hz field rate television signal for use 
in establishing when the television signal is originat- 
ing from a 25 frame/second motion picture film syn- 
chronized to the 25 Hz television signal frame rate 
such that the pair of interlaced fields in each televi- 
sion frame are derived from the same motion pic- 
ture frame, comprising 

a first detector (34) in accordance with claim 1 
wherein said first detector compares picture in- 
formation in the second field in the sequence 
to picture information in the first field in the se- 
quence to generate a first-field/second-field 
film mode signal, 

a second detector (36) in accordance with claim 
1 wherein said second detector compares pic- 
ture information in the second field in the se- 
quence to picture information in the third field 
in the sequence to generate a second-field/ 
third-field film mode signal, 
means (38) for comparing said film mode sig- 
nals and for generating a first field sequence 
signal during the second field of said sequence 
when said first film mode signal is greater than 
or equal to said second film mode signal and 
for generating a second field sequence signal 
during the second field of said sequence when 
said first-field/second-field signal is less than 
said second-field/third-field signal. 
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A detector for establishing when a two-to-one inter- 
laced 25 Hz franne rate, 50 Hz field rate television 
signal is originating from a 25 frame/second motion 
picture film synchronized to the 25 Hz television sig- 
nal frame rate such that the pair of interlaced fields 
in each television frame are derived from the same 
motion picture frame, comprising 

a field sequence detector in accordance with 
claim 3, and 

means for detecting a predetermined pattern of 
alternating signals in sard field sequence sig- 
nals, said predetermined pattern establishing 
that the television signal is originated from a 
motion picture film. 

A detector according to claim 4 wherein said means 
for detecting further comprises 

means responsive to said film mode signals for 
generating a signal indicating when a pair of ad- 
jacent opposite-parity fields are substantially 
identical. 



mittlung, da3 das Fernsehsignal von einem 25 Teil- 
bilder/Sekunde-Laufbildfilm herruhrt, der so mit der 
25 Hz-Bildwiederholfrequenz des Fernsehsignats 
synchronisiert ist, da3 das Paar verschachtelter 
5 Teilbilder in jedem Fernsehbild von demselben Teil- 

bild des Laufbildfilms abgeleitet ist, umfassend 

eine Vergleichsanordnung (34) zum Vergleich 
von Bildinformation in einer horizontalen Zeile 

^0 eines Teilbilds mit Bildinformation in jeder der 

beiden am nachsten liegenden horizontalen 
Zeilen eines benachbarten Teilbilds entgegen- 
gesetzter Paritat, wobei die Bildinformation in 
den drei horizontalen Zeilen der benachbarten 

^5 Teil bilder im wesentlichen vertikal ausgerichtet 

ist, dadurch gekennzeichnet, daB die Ver- 
gleichsanordnung in der Lage ist, das Fllmmo- 
dussignal (74) als Funktion der kleineren der 
von den beiden Vergleichen herruhrenden Dif- 

20 ferenzen auszuwahlen. 

2. Detektor nach Anspruch 1 , bei dem die Vergleichs- 
anordnung umfa3t 



6. Television signal processing apparatus, comprising 25 
a detector according to claim 4 or claim 5, and 

means responsive to said means for detecting 
for processing the television signal. 

30 

7. Television signal processing apparatus according 
to claim 6 wherein said means for processing the 
television signal includes time delay and time com- 
pression means responsive to the signal indicating 
when the television input signal source is motion 35 
picture film and the signal indicating which pair of 
adjacent fields are substantially identical for gener- 
ating a progressively-scanned television signal. 

8. Television signal processing apparatus according 40 
to claim 6 wherein said means for processing the 
television signal includes video information com- 
pression means (18). 

9. Television signal processing apparatus according 45 
to claim 6 wherein said means for processing the 
television signal includes television standard con- 
version means. 



Patentanspruche 

1. Detektor zur Erzeugung eines Filmmodussignals 
aus Information, die in benachbarten Teilbildern 
entgegengesetzter Paritat eines im Verhaltnis 2:1 55 
verschachtelten Fernsehsignats mit einer Bildfolge- 
frequenz von 25 Hz und einer Teilbildfolgefrequenz 
von 50 Hz enthalten ist, zur Verwendung bei der Er- 



eine erste Verzogerungseinrichtung (40) zur 
Verzogerung des Fernsehsignals um eine Teil- 
bildperiode abzOglich der Halfte einer Abtast- 
zeilenperiode zur Schaffung eines ersten ver- 
zogerten Ausgangssignals, 
eine zwelte Verzogerungseinrichtung (42) zur 
Verzogerung des Fernsehsignals um eine Teil- 
bildperiode zuzuglich einer Halfte einer Abtast- 
zeilenperlode zur Schaffung eines zweiten ver- 
zogerten Ausgangssignals, 
eine erste Kombinierelnrichtung (50) zur sub- 
traktiven Kombination des ersten verzogerten 
Ausgangssignals mit dem Fernsehsignal zur 
Schaffung eines ersten Differenzsignals (H), 
und 

eine zweite Kombiniereinrichtung (56) zum 
subtraktiven Kombinieren des zweiten verzo- 
gerten Ausgangssignals mit dem Fernsehsi- 
gnal zur Schaffung eines zweiten Differenzsi- 
gnals. 

eine Vergleichseinrichtung (76) zum Vergleich 
der GroBe des ersten Differenzsignals mit der 
GroBe des zweiten Differenzsignals, und 
eine Wahleinrichtung (80) zur Auswahl als eine 
Bewegungsreferenz, unter der Steuerung 
durch die Vergleichseinrichtung, desjenigen 
von dem ersten Differenzsignal und dem zwei- 
ten Differenzsignal, das eine geringere absolu- 
te GroBe aufweist, und zur Ausgabe einer 
Funktion der Bewegungsreferenz als das Film- 
modussignal. 

3. Teilbildfolgedetektor zur Erzeugung eines Teilbild- 
folgesignals aus Information, die in drei aufeinan- 
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derfolgenden Teilbildern eines im Verhaltnis 2:1 
verschachteften Fernsehsignals mit einer Bildfolge- 
frequenz von 25 Hz und einer Teilbildfolgefrequenz 
von 50 Hz enthalten ist, zur Ernnittlung, daB das 
Fernsehsignal von einem 25 Teilbilder/Sekunde- 5 
Laufbildfiinn herruhrt, derdadurch mit dam Fernseh- 
signal der 25 Hz-Bildfotgefrequenz synch ron is iert 
ist, da3 das Paar verschachtelter Teilbilder in jedem 
Fernsehbild von demselben Teilbild des Laufbild- 
films abgeleitet ist, umfassen 

einen ersten Detektor (34) gemaB Anspruch 1 . 
wobei der erste Detektor Bildinfornrtation in dem 
zweiten Teilbild der Folge mit Bildinformation in 
dem ersten Teilbild der Folge vergleicht, um ein ?5 
Erste-Teilbild/Zweite-Tellbild-Filmmodussignal 
zu erzeugen, 

einen zweiten Detektor (36) gemaB Anspruch 
1 , wobei der zweite Detektor Bildinformation in 
dem zweiten Teilbild der Folge mit Bildinforma- 
tion in dem dritten Teilbild der Folge vergleicht, 
um ein Zweite-Teilbild/Dritte-Teilbild-Filmmo- 
dussignal zu erzeugen, 

eine Vergleichsanordnung (38) zum Vergleich 
der Filmmodussignale und zur Erzeugung ei- 
nes ersten Teilbildfolgesignals wahrend des 
zweiten Teilbilds der Folge, wenn das erste 
Filmmodussignal groBer als Oder gleich dem 
zweiten Filmmodussignal ist, und zur Erzeu- 
gung eines zweiten Teilbildfolgesignals wah- 30 
rend des zweiten Teilbilds der Folge, wenn das 
Erste-Teilbild/ZweiteTeilbild-Signal geringer 
als das Zweite-Teilbild/Dritte-Teilbild-Signal ist. 

Detektor zur Ermittlung, daB ein im Verhaltnis 2:1 35 
verschachteltes Fernsehsignal mit einer Bildwie- 
derholfrequenz von 25 Hz und einer Teilbildwieder- 
holfrequenz von 50 Hz von einem 25 Teilbilder/Se- 
kunde-Laufbildfilm herruhrt, der dadurch mit dem 
Fernsehsignal mit 25 Hz-Bildfolgefrequenz syn- 40 
chronisiert ist, daB das Paar verschachtelter Teilbil- 
der in jedem Fernsehbild von demselben Teilbild 
des Laufbildfilms abgeleitet ist, umfassend 

einen Teilbildfolgedetektor gemaB Anspruch 3, 
und 

eine Erfassungseinrichtung zur Erfassung ei- 
nes vorbestimmten Musters abwechselnder Si- 
gnale in den Teilbildfotgesignalen, wobei das 
vorbestimmte Muster anzeigt, daB ein Laufbild- so 
film Ursprung des Fernsehsignals ist. 

Detektor nach Anspruch 4, bei dem die Erfassungs- 
einrichtung ferner eine Einrichtung zur Erzeugung, 
unter der Steuerung durch die Filmmodussignale, ss 
eines S qnals umfaBt, das anzeigt, wenn die Teilbil- 
der eines Paares benachbarter Teilbilder entgegen- 
gesetzter Paritat im wesentlichen identisch sind. 



6. Fernsehsignal-Verarbeitungsvorrichtung umfas- 
send einen Detektor gemaB Anspruch 4 oder 5 und 
eine aut die Erfassungseinrichtung ansprechende 
Einrichtung zur Verarbeitung des Fernsehsignals. 

7. Fernsehsignal-Verarbettungsvorrichtung nach An- 
spruch 6, bei der die Einrichtung zur Verarbeitung 
des Fernsehsignals eine Zeitverzogerungs- und 
Zeitkompressionsanordnung zur Erzeugung eines 
progressiv abgetasteten Fernsehsignals als Reak- 
tion auf das Signal, welches anzeigt, daB die Fern- 
seheingangssignalquelle ein Laufbildfilm ist, und 
auch das Signal, das anzeigt, welches Paar be- 
nachbarter Teilbilder im wesentlichen identisch ist, 
enthalt. 

8. Fernsehsignal-Verarbeitungsvorrichtung nach An- 
spruch 6, bei der die Einrichtung zur Verarbeitung 
des Fernsehsignals eine Videoinformations-Kom- 
pressionseinrichtung (18) enthalt. 

9. Fernsehsignal-Verarbeitungsvorrichtung nach An- 
spruch 6, bet der die Einrichtung zur Verarbeitung 
des Fernsehsignals eine Fernsehnorm-Umset- 
zungseinrichtung enthalt. 



Revendications 

1. Detecteur pour generer un signal de mode de film 
a partir de I'information contenue dans des frames 
adjacentes de parite opposee d'un signal de televi- 
sion entrelace 2-1 de frequence d'image de 50 Hz, 
de frequence de frame de 50 Hz, destine a etre uti- 
lise pour elablir quand le signal de television pro- 
vient d'un film cinematographique a 25 images / se- 
conde synchronise avec la frequence d'image de 
signal de television de 25 Hz de telle fagon que la 
paire de frames entrelacees dans chaque image de 
television soient derivees de la meme image de film 
cinematographique, comprenant 

un moyen (34) pour comparer I'information 
d'image dans une ligne horizontale d'une frame 
a I'information d'image dans chacune des deux 
lignes horizontales les plus proches d'une fra- 
me adjacente de parite opposee, I'information 
d'image etant sensiblement alignee verticale- 
ment dans les trois lignes horizontales des fra- 
mes adjacentes, caracterise en ce que le 
moyen pour comparer est adapte pour choisir 
comme signal de mode de film (74) une fonc- 
*tion de la plus petite des differences resultant 
des deux comparaisons. 

2. D6tecteur selon la revendication 1 dans tequel ledit 
moyen pour comparer comprend 
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un premier moyen de retard (40) pour retarder 
ledit signal de television d'une periode de trame 
molns une nnoitie d'une periode de balayage de 
ligne pour fournir une premiere sortie retardee, 
un deuxieme moyen de retard (42) pour retar- s 
der ledit signal de television d'une periode de 
trame plus une moitie d'une periode de balaya- 
ge de ligne pour fournir une deuxieme sortie re- 
tardee, 

un premier moyen de combinaison (50) pour io 
combiner de fa^on soustractive la premiere 
sortie retardee avec ledit signal de television 
pour fournir un premier signal de difference (H), 
et 

un deuxieme moyen de combinaison (56) pour fs 
combiner de fagon soustractive la deuxieme 
sortie retardee avec ledit signal de television 
pour fournir un deuxieme signal de difference, 
un moyen (76) pour comparer I'amplitude du 
premier signal de difference a I'amplitude du 20 
deuxieme signal de difference et 
un moyen de selection (80) sensible audit 
moyen pour comparer pour choisir comme re- 
ference de mouvement celui du premier signal 
de difference et du deuxieme signal de differen- 2s 
ce ayant une plu petite amplitude absolue et 
pour emettre une fonction de la reference de 
mouvement comme signal de mode de film. 

Detecteur de sequence de domaine pour generer 30 
un signal de sequence de domaine de I'information 
contenue dans trois trames consecutives d'un si- 
gnal de television entrelace 2-1 de frequence d'ima- 
ge de 25 Hz, de frequence de trame de 50 Hz des- 
tine a etre utilise pour etablir quand le signal de te- 35 
levision provient d'un film cinematographique a 25 
images par seconde synchronise avec la frequence 
dMmage de signal de television de 25 Hz de telle 
fagon que la paire de trames entrelacees dans cha- 
que image de television soient derivees de la meme 40 
image de film cinematographique, comprenant 

un premier d6tecteur (34) selon la revondica- 
tion 1 dans lequel ledit premier detecteur com- 
pare information d'image dans la deuxieme ^5 
trame dans la sequence a I'information d'image 
dans la premiere trame dans la sequence pour 
generer un signal de mode de film premiere tra- 
me / deuxieme trame, 

un deuxieme detecteur (36) selon la revendica- so 
tion 1 dans lequel ledit deuxieme detecteur 
compare Tinformation d'image dans la deuxie- 
me trame dans la sequence h I'information 
d'image dans la troisieme trame dans la se- 
quence pour generer un signal de mode de film ss 
de deuxieme trame /troislfeme trame, 
un moyen (38) pour comparer lesdits signaux 
de mode de film et pour g6n§rer un premier si- 



gnal de sequence de trame pendant la deuxie- 
me trame de ladite sequence lorsque ledit pre- 
mier signal de mode de film est superieur ou 
egal audit deuxieme signal de mode de film et 
pour generer un deuxieme signal de sequence 
de trame pendant la deuxieme trame de ladite 
sequence lorsque ledit signal premiere trame / 
deuxieme trame est inferieur audit signal 
deuxieme trame / troisieme trame. 

4. Detecteur pour etablir quand un signal de television 
entrelace 2-1 de frequence d'image de 25 Hz de fre- 
quence de trame de 50 Hz provient d'un film cine- 
matographique a 25 images / seconde synchronise 
avec la frequence d'image de signal de television 
de 25 Hz de telle fagon que la paire de trames en- 
trelacees dans chaque image de television soient 
derivees de la meme image de film cinematogra- 
phique, comprenant 

un detecteur de sequence de trame selon la re- 
vendication 3, et 

un moyen pour detecter une configuration pre- 
determinee de signaux alternants dans lesdits 
signaux de sequence de trame, ladite configu- 
ration predeterminee etablissant que le signal 
de television provient d'un film cinematographi- 
que. 

5- Detecteur selon la revendication 4 dans lequel ledit 
moyen pour detecter comprend de plus un moyen 
sensible auxdits signaux de mode de film pour ge- 
nerer un signal indiquant quand une paire de tra- 
mes adjacentes de parite opposee sont sensible- 
ment identiques. 

6. Dispositif de traitement de signaux de television, 
comprenant un detecteur selon la revendication 4 
ou la revendication 5, et un moyen sensible audit 
moyen pour detecter pour traiter le signal de televi- 
sion. 

7. Disposilif de trailemenl de signaux de t6l6vision se- 
lon la revendication 6 dans lequel ledit moyen pour 
traiter le signal de television comprend un moyen 
de retard et un moyen de compression de temps 
sensibles au signal indiquant quand I'origine d'un 
signal d'entree de television est un film cinemato- 
graphique et au signal indiquant quelle paire de tra- 
mes adjacentes sont sensiblement identiques pour 
generer un signal de television balaye progressive- 
ment. 

8. , Dispositif de traitement de signaux de television se- 

lon la revendication 6 dans lequel ledit moyen pour 
traiter le signal de television comprend un moyen 
de compression d'information vid6o (18). 
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9. Disposilif de traitement de signaux de lel6vision se- 
lon la revendication 6 dans (equel fedit moyen pour 
trailer le signal de television comprend un moyen 
de conversion de standard de television. 
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